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DETAILED ACTION 
Claim Objections 

Claim 27 is objected to because of the following informalities: the claimed 
"optical processor" lacks antecedent basis in the indicated base claim 17. For 
examination purposes, claim 27 will be treated as if dependent from claim 24. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6, 12-14, 17, 19, 22, 23, and 30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US 6,219,470 to Tu in view of "Modeling and Fabrication of 
Hollow Optical Waveguide for Photonic Integrated Circuits" by Miura et al. 

Regarding claim 1 , Tu teaches an optical wavelength division 
multiplexer/demultiplexer device (Fig. 3) comprising a substrate (301) having a plurality 
of wavelength selecting filters (303, 304, 305), the filters being arranged to provide 
conversion between a combined beam comprising a plurality of wavelength channels 
and a plurality of separate beams each comprising a subset of the plurality of 
wavelength channels (column 3, line 45 - column 4, line 3). Tu also teaches 
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waveguides (312) formed in the substrate to guide light between the wavelength filters. 
Tu does not teach that the waveguides have hollow cores. Miura teaches hollow core 
waveguides formed in a substrate to guide light between wavelength filters of a 
multiplexer/demultiplexer device (pages 4785-4879). It would have been obvious to one 
of ordinary skill in the art at the time of the invention to include the hollow core 
waveguides of Miura in the device of Tu. The motivation would have been increase 
temperature insensitivity (Miura, page 4785). 

Regarding claim 2, Tu teaches that the plurality of wavelength selecting filters 
transmit a single wavelength channel (column 3, line 45 - column 4, line 3). 

Regarding claim 3, Tu teaches that the wavelength selecting filters comprise thin 
film optical filters (column 3, line 45 - column 4). 

Regarding claim 4, Tu teaches a plurality of alignment slots (302) arranged to 
receive, in alignment, the optical filters. 

Regarding claim 5, Tu in view of Miura renders obvious the limitations of the 
base claim 4. Tu does not teach MEMS structures to provide the alignment. Miura 
teaches MEMS structures that provide alignment (pages 4875-4879). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to include the 
MEMS structures of Miura in the device of Tu. The motivation would have been to 
increase the functionality of the device (Miura, page 4875). 

Regarding claim 6, Tu teaches that the substrate comprises silicon (column 3, 
line 45 - column 4, line 3). 
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Regarding claim 12, Tu in view of Miura renders obvious tfie limitations of the 
base claim 1. Tu does not teach that a base portion and a lid portion define the hollow 
core waveguide. Miura teaches a hollow core waveguide defined by a base portion and 
a lid portion (Fig. 1). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to include the lid and base of Miura in the device of Tu. The 
motivation would have been to improve the confinement of light within the waveguide. 

Regarding claim 13, Tu in view of Miura renders obvious the limitations of the 
base claim 1. Tu also teaches a further waveguide (307) provided in the substrate to 
guide the combined beam and/or the plurality of separate beams each comprising a 
subset of the plurality of wavelength channels to/from the plurality of wavelength 
selecting filters. Tu does not teach that the waveguide has a hollow core. Miura 
teaches hollow core waveguides formed in a substrate to guide light between 
wavelength filters of a multiplexer/demultiplexer device (pages 4785-4879). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
include the hollow core waveguide of Miura in the device of Tu. The motivation would 
have been increase temperature insensitivity (Miura, page 4785). 

Regarding claim 14, Tu teaches a alignment slots (302) arranged to receive, in 
alignment, an optical fiber, thereby enabling light to be coupled between the optical fiber 
and the at least one further waveguide. 

Regarding claim 17, Tu in view of Miura renders obvious the limitations of the 
base claim 1. Tu does not teach that the hollow core waveguide comprises a reflective 
element. Miura teaches a hollow core waveguide with a reflective element (Fig. 1). It 
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would have been obvious to one of ordinary skill in the art at the time of the invention to 
include the reflective material of Miura in the device of Tu. The motivation would have 
been to improve the confinement of light within the waveguide. 

Regarding claim 19, Tu in view of Miura renders obvious the limitations of the 
base claim 1 . Tu does not teach that the hollow core waveguides are dimensioned to 
support fundamental mode propagation. Miura teaches fundamental mode propagation 
in a hollow core waveguide (pages 4786, 4787). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to dimension the waveguides of Tu 
such as to support fundamental mode propagation, as taught by Miura. The motivation 
would have been to increase the functionality of the multiplexing capabilities. 

Regarding claim 22, Tu in view of Miura renders obvious the limitations of the 
base claim 1 . Tu does not teach that the hollow core waveguides have a substantially 
rectangular cross section. Miura teaches hollow core waveguides with a substantially 
rectangular cross section (Fig. 1). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to include the substantially rectangular waveguide of 
Miura in the device of Tu. The motivation would have been to improve alignment with 
the substantially rectangular device of Tu (Fig. 3). 

Regarding claim 23, Tu in view of Miura renders obvious the limitations of the 
base claim 1 . Tu does not teach at least three wavelength channels. Miura teaches a 
wavelength division multiplexing device comprising at least three wavelength channels 
(page 4786). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to include the at least three wavelength channels of Miura in the device of 
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Tu. The motivation would have been to increase the functionality of the multiplexing 
capabilities. 

Regarding claim 30, Tu teaches a substrate (301) for an optical wavelength 
multiplexer/demultiplexer device (Fig. 3) comprising a plurality of alignment slots (302) 
for receiving a plurality of wavelength selecting filters (303. 304, 305) and waveguides 
(312) to guide light between the alignment slots wherein the arrangement provides, 
when appropriate wavelength selecting filters are located in the alignment slots, 
conversion between a combined beam comprising a plurality of wavelength channels 
and a plurality of beams comprising a single wavelength channel (column 3, line 45 - 
column 4, line 3). Tu does not teach that the waveguides have hollow cores. Miura 
teaches hollow core waveguides formed in a substrate to guide light between 
wavelength filters of a multiplexer/demultiplexer device (pages 4785-4879). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
include the hollow core waveguides of Miura in the device of Tu. The motivation would 
have been increase temperature insensitivity (Miura, page 4785). 

Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tu in view of Miura as applied to claim 14 above, and further in view of US 
6,101.210 to Bestwick et al. 

Regarding claims 15 and 16, Tu in view of Miura renders obvious the limitations 
of the base claim 14. Tu does not teach a mode matcher. Bestwick teaches a ball lens 
mode matcher (column 2, lines 9-16). It would have been obvious to one of ordinary 
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skill in the art at the time of the invention to include the ball lens mode matcher of 
Bestwick in the device of Tu. The motivation would have been to improve coupling 
between the fiber and the waveguide (Bestwick, column 2, lines 9-16). 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tu in 
view of Miura as applied to claim 1 above, and further in view of US 2002/0191907 to 
Kinoshita et al. 

Regarding claim 21, Tu in view of Miura renders obvious the limitations of the 
base claim 1 . Tu does not teach that the hollow core waveguides are dimensioned to 
support multi-mode propagation. Miura teaches multimode propagation in the hollow 
core waveguides (page 4876). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to dimension the waveguides of Tu so that they 
propagate multi-mode signals, as taught by Miura. The motivation would have been to 
increase the functionality of the multiplexing capabilities. Tu also does not teach that 
the wavelength selecting filters are spaced apart by the re-imaging distance. Kinoshita 
teaches wavelength selecting filters spaced apart by the re-imaging distance 
(paragraphs 66 and 67). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to space the filters of Tu by the re-imaging distance, as taught 
by Kinoshita. The motivation would have been to enhance proper interference between 
wavelength modes (Kinoshita, abstract). 
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Claims 24, 25, and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tu in view of Miura as applied to claim 1 above, and further in view of 
US 6,097,517 to Okayama. 

Regarding claims 24, 25, and 27, Tu in view of Miura renders obvious the 
limitations of the base claim 1 . Tu also teaches that the device is arranged to receive a 
combined beam comprising a plurality of wavelength channels and to separate the 
combined beam into a plurality of beams each comprising a subset of the plurality of 
wavelength channels, and that the device is arranged to receive a plurality of beams 
each comprising a subset of the plurality of wavelength channels and to combine the 
plurality of beams to produce a combined beam comprising a plurality of wavelength 
channels (column 3, line 45 - column 4, line 3). Tu does not teach that one of a 
plurality of beams produced by a demultiplexer stage are routed to a multiplexer stage 
via an optical processor. Okayama teaches beams routed to a multiplexer stage via a 
matrix switch processor, wherein the matrix switch receives an additional wavelength 
channel, and the matrix switch is arranged to route at least one additional wavelength 
channel to the multiplexer stage (column 4, line 58 - column 5, line 12 and column 8, 
lines 37-57). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to rout the beams of Tu to a multiplexer stage via an optical processor, as 
taught by Okayama. The motivation would have been to reduce the size of the device 
(Okayama, column 4, line 58 - column 5, lie 12). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry Martin Blevins whose telephone number is 571- 
272-8581. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571-272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EEC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Frank G. Font 
Si4)enf iscry Patent Examiner 
T^nology Center 2800 



